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T he b ronch ia l h y p e rre a c tiv ity  w as exam ined in  a  fo liow -up  o f  206 
ch ild ren  h a v in g  h ad  o b stru c tiv e  b ro n c h itis  before tw o y e a rs  o f  ag e . T he  ace
ty lch o lin e  challenge w as done w ith  0 .6 %  an d  1%  P h a rm a lg e n  so lu tions. 
T he b ro n ch ia l h y p e rre a c tiv ity  w as e s tab lish ed  over a  20%  d e c rea se  o f  P E F  
a n d /o r  F E V , values. S um m arizing  th e  re su lts  p roduced  b y  0. 5 %  an d  1% 
so lu tio n s a  s ig n ifican t d ifference co u ld  be found in th e  b ro n ch ia l h y p e r
re a c t iv i ty  betw een  th e  fo llow -up a n d  con tro l groups. S im ila rly  th e  PC 20 
(p ro v o ca tiv e  concen tra tio n s) v a lu e s  w ere  su itab le  for d if fe re n tia tin g  th e  two 
g ro u p s . U pon  physical exercise, E I B  occu rred  in  2% . W ith  th e  sk in  p rick  
te s t (S P T ) b y  10 allergens 3-|- o r  4 +  p o s itiv ity  w as found  in  17%  o f the 
ch ild ren . B etw een  th e  b ronch ia l h y p e rre a c tiv ity  and  S P T  p o s i t iv ity  a  sig
n if ic a n t co rre la tio n  could  be e s ta b lish e d .

The asthmatic patients have over
sensitive airways [10] and this sen
sitivity -  bronchial hyperreactiv
ity -  can be produced by different 
stimuli: acetylcholine, metacholine, 
histamine, cold air, potassium chlor
ide, various kinds of exercises, etc. 
Healthy persons also react upon these 
stimuli, but the asthmatics do it 100- 
1000 times more sensitively [26]. 
Bronchial hyperreactivity after acetyl
choline challenge can be detected in 
90% of asthmatic subjects [4, 22].

In the course of aspecific bronchial 
challenges the above mentioned chem
icals are given generally for definite 
periods of time or with a determined 
breath number in increasing concen
trations. Afterwards, one of the lung 
function parameters detecting the 
bronchial reaction is measured in

several given intervals. The most 
frequently used parameter is the FEVX 
value (forced expiratory volume in the 
first second) at which positivity 
— bronchial hyperreactivity — is 
established in a decrease over 20% 
of the initial value [2, 3, 4, 5, 20]. 
For the detection of bronchial hyper
reactivity after physical exercise 
(EIB) the free running is generally 
used which causes the most expressive 
reaction. Other physical tests in 
practice are: tread-mill, step-test, 
jumping and bicycle-ergometer [16, 
16, 17, 18, 19].

In the first two years of life 10% of 
the children undergo an attack of 
obstructive bronchitis [ 1 ] whose clini
cal picture is known to be similar to 
the asthma. The verification of bron
chial hyperreactivity in this age group
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raises a lot of technical difficulties, so 
in general this problem is approached 
by follow-up examinations only in 
older age of life. In the follow-up of 
children having had obstructive bron
chitis in infancy Scislicki et al found 
bronchial hyperreactivity in 16% by 
histamine challenge [23], Póder et al 
by acetylcholine and histamine chal
lenge in 33% [21] and König et al 
by physical exercise in 12 out of 18 
children [18].

In the course of follow-up examina
tions performed after infantile bron
chiolitis some authors have detected 
a higher proportion of bronchial 
hyperreactivity using physical exer
cise and aspecific challenge [11, 24, 
25].

In our work we studied the presence 
of bronchial hyperreactivity by acetyl
choline challenge and physical exer
cise — free running — during the fol
low-up of 206 children having had 
obstructive bronchitis before two 
years o f life.

P a t i e n t  M a t e r i a l

B e tw e e n  1974-76 367 p a tie n ts  h ad  the 
d iag n o s is : o b s tru c tiv e  b ro n ch itis  a n d  in v i
ta t io n  le t te r  w as sen t th e m  to  a p p e a r  a t  
fo llow -up . T he  367 o b s tru c tiv e  b ro n ch itic  
p a tie n ts  m e a n  a ra tio  o f 3 .6 %  o f  th e  whole 
p a t ie n t  m a te r ia l o f o u r D e p a r tm e n t. O ur 
fo llow -up  inc luded  206 p a t ie n ts  w hich 
m ean s  a  5 6 %  ra tio .

T he  c r i te r io n  o f o b s tru c tiv e  b ro n ch itis  
w as : b e fo re  tw o  years o f  age w heezing  w ith  
th e  s ig n s  o f  re sp ira to ry  t r a c t  in fec tio n  an d  
p ro lo n g ed  ex p ira tio n , w heezy  a n d  ra les. 
T h e  p u lm o n a ry  h y p e rin fla tio n  c a n  be d e 
te c te d  b y  percussion  a n d  X -ra y  p ic tu re .

A m ong  th e  206 children a p p ea red  in  th e  
fo llow -up th e  sex  d is tribu tion  w as 2:1 for 
boys. T h e  m e a n  o f age w as 11 y e a rs  (be
tw een  9—13 y ea rs ). So a fte r th e ir  c lin ica l 
t r e a tm e n t  a t  le a s t 7 years have  gone.

F o r  th e  sa k e  o f  com parison, in  a d d it io n  
to  th e  d a ta  o f  th e  206 children we co llec ted  
sim ila r d a ta  o f  82 h ea lth y  ch ild ren , to o , 
on s im ila r questionnaries. I n  th e  a c e ty l
choline cha llen g e , the  resu lts  o f  30 h e a lth y  
ch ild ren  h a v e  been  used for co m p ariso n  
challenged  ea rlie r  in ou r la b o ra to ry . T hese 
tw o c o n tro l g ro u p s have sim ilar d is tr ib u 
tion  in  age a n d  sex  as ou r p a tie n t m a te r ia l. 
T he co n tro l ch ild ren  did n o t h ave  re p e a te d  
re s p ira to ry  o r  chronic diseases o r o b s t ru c 
tiv e  b ro n c h itis  an d  did n o t tak e  a n y  d ru g  
reg u la rly .

M e t h o d s

T he fo llow -up  an d  contro l c h ild re n ’s ow n 
an d  fam ilia l anam nestic  d a ta  on  th e  basis 
o f case h is to r ie s  a n d  final rep o rts  w ere  reg is
te re d  on  a  q u es tio n n a ry  ex ten d ed  a c c o rd 
ing  to  th e  experiences o f o u r e a rlie r fo llow 
up . T he  c lin ica l exam ination  w as fo llow ed  
b y  sk in  p r ic k  te s t  (SPT) w ith  10 co m m o n  
B en card  a lle rg en s (D erm atophago ides p te - 
ro n y ss in u s , d o g  an d  ca t ha ir , g ra s s  m ix , 
tree  m ix , flo w er weed and  sh ru b , rag w eed  
a n d  3 m o u ld  p rep ara tio n s: A 13, M 10, M u ). 
A fte r 15 m in u te s  th e  u rtica  w ith  3—5 m m  
d ia m e te r  w as  ev a lu a ted  as 3 +  a n d  o v e r 
th is  d ia m e te r  w ith  pseudopod ium  a s  4-j- 
p o s itiv ity .

T h e  b ro n c h ia l challenge w as c a rr ie d  o u t 
by  in h a la tio n  o f  0.5 and  1%  so lu tio n  o f 
a ce ty lch o lin e  in  tw o steps from  T U R -U S I50 
u ltra so u n d  nebu lizer (air flow  5 l/m in , 
g ran u le  size  0 .5 -8  pm ).

A t th e  b eg in n in g  o f the challenge, a f te r  
4 -5  b re a th e s  w e w aited  w h eth er a n  e a rly  
re a c tio n  o c c u rs  o r n o t and  a f te r  th e n  th e
0 .5 %  ace ty lch o lin e  solu tion  w as in h a led  
fo r 3 m in s . A fte r  the in ha la tion  fo r  3—5 
an d  10 m in u te s , th e  P E F  (peak e x p ira to ry  
flow ) a n d  F E V , values w ere m easu red . 
A  d ecrease  o v e r  20%  o f th e  in itia l v a lu e s
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w as considered  as sign o f  b ro n ch ia l h y p e r
re a c t iv i ty , i.e. positive re a c tio n . I n  th e  case 
o f  n eg a tiv e  response, we h av e  perform ed 
th e  second  in h a la tio n  s te p  w ith  1%  so lu
tion  fo r 3 m ins. T h e re a fte r  th e  P E F  and 
F E V j values were re p e a te d ly  m easu red  in 
th e  sam e  m anner. The challenge w as p e r
fo rm ed  on ly  w ith  those ch ild ren  w ho were 
sy m p to m free  an d  had  no  a irw ay  infection 
in  th e  la s t four w eeks.

T he  exercise te s t w as done  in  th e  garden  
o f  o u r  D e p a rtm e n t, w here th e  ch ild ren  ran  
fo r 6 m in u te s  w ith  such  in te n s i ty  th a t  in 
a ll cases th e ir  pulse ra te  exceeded  1 70/m in. 
A fte r  th e  exercise in th e  5., 10., a n d  15. 
m in u te s  th e  P E F  an d  F E V , va lues were 
m easu red . E xercise induced  bronchospasm  
(E IB ) w as considered  in  th e  case o f a  
decrease  over 20%  o f  th e  in itia l values.

T he  m a th em a tica l s ta tis tic a l ev a lu a tio n  
o f  d a ta  g o t in  th e  course o f  fo llow -up was 
done b y  co m p u ter. I n  o u r  exam in a tio n  
c o m p e te n t in fo rm ation  w as g iven  b y  th e  
s ta tis t ic a l  ch a rac te ris tic s  o f  th e  single 
m easu red  p a ram e te rs . So w e determ ined  
th e  b asic  s ta tis tic s  ch a rac te riz in g  th e  p a ra 
m e te rs  (m ean, d ev ia tio n , m ed ian , m in i

m u m -m ax im u m  values, e tc .) . T h e  m eans 
o f  single d a ta  lines o f follow -up a n d  contro l 
g ro u p  w ere com pared  using  a n  unpa ired  
S tu d e n t’s t - te s t .  F rom  am o n g  th e  co n tin 
gency  a n a ly s is  m ethods th e  independence  
an a ly s is  o f  v a riab les  w as c a rr ie d  o u t by  
chi sq u a re  te s t . I n  o u r e x a m in a tio n s  the 
p  <  0.05 level w as s ta ted  a s  s ig n ific an t.

R e s u l t s

The acetylcholine challenge was 
performed with all the 206 children. 
Their results after having challenged 
with 0.5 and 1% solutions are sum
marized in Table I together with the 
data of control group children. (In the 
Table the percentile changes of lung 
function parameters can be found.)

In the control group with a chal
lenge by 0.5% solution the sum of 
the mean FEVX change and of the 
double of standard deviation (2SD)

T a ble  I

P ercen tile  changes o f  P E F  an d  F E V , v a lu es in  acety lcho line  challenge

Patients Control
n = 206 n — 30

mean dev. mean dev.

0.5% sol.
P E F  % -1 0 .0 11.1 - 6 .3 7.6
F E V , % -8 .3 12.9 - 4 .9 7.2

1% sol.
P E F  % -1 3 .2 9.3 -1 0 .1 9.1
FE V , % 11.(5 11.2 9.3 11.0

T able  I I

C a lcu la ted  Р С го values in ace ty lch o lin e  challenge

Patients Control

0.5% sol. n  =  206 1.20 n  - 30 2.01
1% sol. n  =  175 1.73 n  =  30 2.14
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F i g . 1. F req u en cy  o f  b ro n c h ia l h y p e rre a c tiv ity  in  acety lcholine challenge

does not reach 20% (19.3%), accord
ingly the 20% limit as criterion for 
the positivity can be accepted also 
on the basis of our results. In contrast 
with it the sum of the mean and 2SD 
of PEF value change has slightly 
exceeded the 20% limit (21.6%).

On the basis of these criteria from 
among the 206 children 31 (15%) have 
shown bronchial hyperreactivity fol
lowing a challenge with 0.5% solution, 
while none of the controls did. Upon 
challenge by 1% solution performed 
on 175 children—who gave negative 
response at the first challenge with 
0.5% solution—further 40 children 
(20%) while in controls 4 (13%) pro
duced positive response (see Fig. 1).

To differentiate on the basis of 
bronchial hyperreactivity the follow
up and control children we calculated 
the PC20 value for FEV, (the cal
culated acetylcholine concentration 
at which the 20% decrease of FEV, 
occurs) using the formula of Bronchial 
Hyperreactivity Working Group (see 
Table II). On the basis of PC20 values 
the follow-up group is definitely 
separated from controls upon 0.5% 
acetylcholine challenge. The results of 
acetylcholine challenge of the two 
groups were analyzed by unpaired 
t-test. After challenging with 0.5% 
solution we could not find any sig
nificant difference at 5% level be
tween the two groups (t =  1.769,

T able I I I

P ercen tile  ch an g es o f  P E F  an d  F E V , v a lu e s  a f te r  physical exercise

Patients Control
mean dev. mean dev.

P E F 0/ - 6 .5 6.8 - 4 . 8 7.1
FEV, 0/

/0 - 6 .0 8.1 - 5 .1 7.6
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ttable =  1-96). The t value would be 
significant only at 10% level (ttable == 
=  1.644) in the FEVj values. In the 
PEF values and in both PEF and 
FEVj values after 1% solution we 
could not find any difference between 
the two groups. Children exhibiting 
positivity after 0.6% solution will 
naturally do it after 1% solution of 
acetylcholine. So if the unpaired t-test 
is performed with the results of all 
finished challenges in the PEF values 
at 1% (t =  2.97, ttable =  2.60) and 
in FEV^ values at 5% level (t =  2.09, 
ttab|e = 1 .97) an unambiguously sig
nificant difference can be found be
tween the follow-up and control 
groups.

The physical exercise was carried 
out with 204 children, two boys could 
not participate due to injury. The per
cental change of PEF and FEVb values 
of the follow-up and control children 
during exercise is summarized in 
Table III. EIB was found only in 4 
cases while in controls none of the 
patients produced it. By unpaired 
t-test no difference could be detected.

The skin prick test (SPT) showed 
3-f- or 4-f- positivity in 35 children 
(17%). The most frequent allergens 
were: cat hair, grass and D. pteronys- 
sinus.

The relation of SPT positivity and 
bronchial hyperreactivity was exam
ined. 28% of SPT positive children 
(35) and 12% of SPT negative ones 
(171) had bronchial hyperreactivity 
after 0.5% solution of acetylcholine. 
So the SPT positivity and the bron
chial hyperreactivity showed signifi
cant correlation (p <  0.05).

D iscussion

In the follow-up of children having 
suffered from obstructive bronchitis, 
bronchial hyperreactivity was found 
after aspecific challenge in 16-33% 
[21, 23], while during exercise 2/3 part 
of the patients developed EIB. In our 
examination bronchial hyperreactiv
ity in 15% and in 20%, resp. occurred 
upon acetylcholine challenge with the 
two kinds of concentrations. On the 
basis of results got by unpaired t-test 
separately after challenging with 0.5% 
and 1% solutions only a tendency 
could be observed, but significant dif
ference between the follow-up and 
control groups could not be stated. 
Taking into consideration the results 
of the completed challenges, the un
paired t-test shows significant dif
ference in both the PEF and FEVj 
values in contrast to the controls. 
It means that among the follow-up 
children the bronchial hyperreactivity 
is more frequent compared to the 
healthy children, but does not reach 
that of asthmatics [6, 16].

On the basis of PC20 values the two 
groups can also be separated, namely 
the PC20 values of controls are nearly 
double than those of follow-up child
ren.

In the course of the acetylcholine 
challenge of healthy children Hopp 
et al [12, 13] and Götz [14] found 
bronchial hyperreactivity in 12- 
15.6%. In our controls upon acetyl
choline challenge by 1% solution we 
have got 15% positivity show
ing good agreement with the above 
data.
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Upon physical exercise König et al 
detected EIB in 12 from among 18 
children having had obstructive bron
chitis [18]. Opposite to this finding 
in our study only 2% EIB appeared. 
Kelemen [18] and Kelemen et al [17] 
found EIB upon various physical 
exercises only in 51% of the asthmatic 
children. In their works significant 
correlation could he shown between 
EIB and bronchial hyperreactivity 
after acetylcholine challenge. In our 
patients having suffered from ob
structive bronchitis we did not find 
such a connection.

It must be remarked that in the 
above mentioned work of König et al 
among the 12 children having EIB 7 
were asthmatics. It can be supposed 
that in our follow-up the difference 
between hyperreactivity upon acetyl
choline challenge and EIB is the con
sequence of higher acetylcholine sen
sibility of children having had ob
structive bronchitis. Cserháti et al [7] 
carried out SPT with 20 allergens on 
healthy children and found 3 +  or 4 +  
positivity in 7%. In the course of 
the follow-up of obstructive bronchitic 
children Foucard and Sjöberg [9] 
detected SPT positivity in 7%, while 
Scislicki et al in 50% [23]. The 17% 
positivity of our patients material is 
higher than that in normals and finds 
place between the results of the above 
mentioned two papers.

Summarizing it can be stated that 
in the course of the follow-up of 206 
children without selection having had 
obstructive bronchitis before two 
years of age, after acetylcholine chal
lenge bronchial hyperreactivity can be

found in a significantly higher propor
tion compared to the controls. 
The SPT positivity is also significantly 
more frequent among them.
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